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Abstract

Introduction: Palmaris longus muscle is one of the most variable muscles of the human body. Complete agenesis, variation in
the location and form of the fleshy portion, aberrancy in attachment, duplication or triplication, accessory tendinous slips,
replacing elements are some of the variations commonly encountered. Due to the large variability of the Palmaris longus muscle,
we had undertaken this study to estimate the prevalence of this variation in our geographical area.

Materials and Methods: A total of 32 cadavers, i.e. 64 upper limbs were dissected for the assessment of Palmaris longus
muscle. The length and the circumference of the muscle belly of the Palmaris longus muscle, was noted. The most distal point on
the muscle tendon to the point where the tendon crosses the line joining the pisiform bone and the tubercle of the scaphoid bone
was measured to assess the length of the muscle. The width of the tendon was measured based on the aponeurosis. Finally, the
length of the forearm was measured from the tip of the olecranon process to the styloid process of the ulna.

Results: Out of the 32 cadavers, 23 were males with a total of 46 upper limbs which were used for discussion, 9 were females
with 18 upper limbs. The mean length of the muscle in males was 124mm while in females, it was only 86.2mm. There was not
much difference in the length and width of the tendon in both the sexes. 4.3% of males and 5.5% of the females had Palmaris
longus muscle agenesis. Other deformities were high aponeurosis, slender long Palmaris longus tendon, digastric palmaris longus
muscle with a single tendon, fusion of palmaris longus muscle belly with the flexor digitorum superficialis muscle with one case
each.

Conclusion: The Palmaris longus muscle is quite prevalent among the population in our area, as observed by the dissection of
the cadavers. As Palmaris muscle and the tendon is normally used for tendon replacement, a proper understanding of the
variations in the muscle is important.
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Introduction

Palmaris longus is a fusiform shaped, slender
muscle, which originates from the medial epicondyle of
the humerus and from adjacent intermuscular septa and
deep fascia. It is one of the thinnest flexor muscles of
the carpus and is situated in the anterior region of the
forearm. It occupies the region that lies medial to the
radial flexors of the carpus and lateral to the flexor
carpi ulnaris, thus covering posterior part of the
superficial flexor digitorum?®. Its arterial supply is by a
small branch from the anterior ulnar recurrent artery. It
is innerved by the median nerve. It is a phylogenetically
a degenerate metacarpophalangeal joint flexor?.

It is one of the most variable muscles of the human
body. Complete agenesis, variation in the location and
form of the fleshy portion, aberrancy in attachment,
duplication or triplication, accessory tendinous slips,
replacing elements are some of the variations
commonly encountered®. These variations are
important clinically as they may cause compartment
syndrome of the forearm, and the wrist, carpel tunnel
syndrome, Guyon’s syndrome and chances of
misinterpretation in images by the radiologists. It is also
a landmark in operations on forearm and wrists and its
tendon can be used as a graft®,

Complete absence of the muscle has been reported
in earlier studies®*L. The non-preferred hand dominance

was shown to be one of the criteria for absence of the
muscles. The Palmaris longus muscle was more likely
to be absent in non-dominant hand!?. Hereditary was
another cause of absence of the muscle. In Caucasian
population, a unilateral absence was found in 16% and
bilateral absence in 9%, and males were found to be
more affected®315,

Due to the large variability of the Palmaris longus
muscle, we had undertaken this study to estimate the
prevalence of this variation in our geographical area

Material and Methods

This study was conducted by the Department of
Anatomy at Medicity institute of medical sciences
during the period of two years. A total of 32 cadavers,
brought to the Department of anatomy were taken into
consideration.

The cadavers were injected with preservative
liquids by body injector and then placed in tank
solution. A total of 64 upper limbs were dissected for
the assessment of Palmaris longus muscle.

The length of the muscle belly was noted in each of
the cadavers by measuring the distance from the tip of
the medial epicondyle to the most distal point of the
muscle tendon border.
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The circumference of the muscle belly was measured around the mid-point of the muscle. The most distal point
on the muscle tendon to the point where the tendon crosses the line joining the pisiform bone and the tubercle of the
scaphoid bone was measured to assess the length of the muscle. Width of the tendon was measured 5 cm proximal to
the apex of palmar apoeurosis. The Intra muscular part of the tendon was measured from the most proximal point to
the most distal point of the muscle tendon border. Finally, the length of the forearm was measured from the tip of the
olecranon process to the styloid process of the ulna.

Any morphological aberrations found in the tendon were judiciously noted.

Statistical analysis was based on the mean; deviation; squared deviation; standard deviation and ranges

Results
Out of the 32 cadavers, 23 were males with a total of 46 upper limbs which were used for discussion, 9 were
females with 18 upper limbs (Fig. 1).

o Males

M Females

Fig. 1: Sex wise distribution of the cadavers

Out of the 46 upper limbs of the males, there were 2 cases, where tendons were absent unilaterally. Both were
on the left hands accounting for 4.3% of the cases. Among the females, one case (5.5%) had Palmaris longus
agenesis on the left hand.

The length of the forearm was more than that of the females, as was the length of the Palmaris longus muscle.
The mean length of the muscle in males was 122.18 mm while in females, it was only 84.2mm. There was not much
difference in the length and width of the tendon in both the sexes (Table 1).

Table 1: Measurements of the muscle and tendon in the cadavers

Males Females

Parameter Length in mm (SD) Range in mm Length (SD) Range
Length of forearm 269.97 (£7.52) 267.40-271.56 250.33 (+8.48) 246.02-255.64
Length of Palmaris 122.18 (14.18) 117.56-127.6 84.2 (8.58) 80.95-88.76
longus muscle
Circumference  of 31.23(5.33) 27.59-30.67 24.88 (4.97) 23.77-27.13
muscle belly
Length of the tendon 155.01 (11.1) 147.32-155.61 150.2(16.60) 144.84-161.47
Width of the tendon 3.2(0.62) 3.00-3.51 3.83(0.59) 3.44-4.01
Length of 23.21 (2.97) 21.53-25.39 21.47(3.62) 19.97-25.07
Intramuscular part of
tendon

In the present study, there were 2 cases of agenesis
of the Palmaris longus muscle and tendon in the male
(4.3%) and 1 case in females (5.6%).

A number of variations were observed in the
Palmaris longus muscle in 6 cases:

High aponeurosis: In one of the cadavers the tendon of
Palmaris longus showed aponeurotic expansion 3
inches above the palm, i.e. in the distal 1/4" of the fore

arm. The length and breadth of the aponeurotic
expansion measured about 5x3 cm. This wide
aponeurotic sheath of Palmaris longus tendon formed in
the lower 1/4%" of the forearm covered the median nerve
like a protective sheet. Later it is divided into two slips
and merged with the deep fascia of the wrist (Fig. 2)
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Fig. 2: High aponeurosis of the Palmaris longus
muscle

This type of variation of Palmaris longus tendon
expansion in the forearm has not been reported so far.

In another case the aponeurotic expansion of the
tendon of Palmaris longus was very extensive in length
and width occupying 3 inches of the forearm.
Slender rounded palmaris longus tendon: Thread
like, slender rounded Palmaris longus tendon was
observed in 2 cases. Muscle belly was very slender and
Short (Fig. 3).

Fig. 3: Slender rounded Palmaris longus tendon

Digastric palmaris longus muscle with a single
tendon: Intermediate tendon with two muscle bellies-
Upper and Lower. There are present in the upper half of
the forearm. In the lower half of forearm the Palmaris
longus tendon was normal and in the palm the
formation of aponeurosis was noted (Fig. 4).

A
Fig. 4: Palmaris longus with 2 muscle bellies

Fusion of palmaris longus muscle belly with the
flexor digitorum superficialis muscle: The muscle
belly of Palmaris longus fused with the muscle belly of
the flexor digitorum superficialis throughout its entire
extent. The picture shows that the Palmaris longus
muscle is split open from the flexor digitorum
superficialis (Fig. 5).

Fig. 5: Fusion of palmaris longus muscle belly with
the flexor digitorum superficialis muscle

Discussion

Palmaris longus is a superficial flexor of the
forearm, which arises from the medial epicondyle of
humerus by the common flexor origin, from the
intramuscular septum present adjacently and also form
the antebrachial fascia'®. It converges on a long tendon,
which passes anterior (superficial) to the flexor
retinaculum. A few fibres leave the tendon and
interweave with the transverse fibres of the
retinaculum, but most of the tendon passes distally. As
the tendon crosses the retinaculum it broadens out to
become a flat sheet which becomes incorporated into
the palmar aponeurosis®’.

The Palmaris longus muscle is known to be one of
the most variable muscles in the human body. It is
classified as a phylogenetically retrogressive muscle i.e.
the one that has a short belly and a long tendon®®. It is
known to exist only in the mammals, especially in those
where the fore limb is used as an organ of ambulation®®.
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Agenesis or absence of the Palmaris tendon has
been reported in several textbook to be around
15%2,20,Zl.

We found a prevalence of 4.3% in this cadaveric
study. This was in contrast to many other studies where
the incidence was far higher. In a study among the
North American Caucasians, a prevalence of 24% of
agenesis of Palmaris longus muscle was observed??,
while in a study in Pennsylvania; a prevalence of 23%
was reported?®. A higher prevalence of 31.25% was
observed in the Nigerian population, which was either
unilateral or bilateral?*,

The results of our study was in accordance with
many other studies. In Japanese population, an
incidence of 3.4% was observed® while in Chinese
population 4.6% incidence was seen®. A very low
prevalence of 0.6% was observed in the Korean
population?’.

Although the tendon is continuous with the
Palmaris muscles, histological studies have shown that
the development of the two structures is independent to
each other and do not share a common origin. That is
probably why there is a great variation in the
attachment of these two structures®,

Our study revealed a high aponeurotic expansion, 3
inches above the palm, i.e. in the distal 1/4" of the
forearm. This wide aponeurotic sheath of Palmaris
longus tendon formed in the lower 1/4™ of the forearm
covered the median nerve like a protective sheet. Later
it was divided into two slips and merged with the deep
fascia of the wrist.

Duplicate muscle bellies were observed in one case
in our study in a male cadaver amounting to 2.2%. The
incidence for duplicate Palmaris longus muscle was
observed to be between 1.9% - 2.5% in Japan in several
studies?®>?829, Amongst the Russians, it was observed to
be 3.1%°%*%and 0.8% among the Americans®.

In some cases, the muscle bellies were found to be
two or three headed due to the reversal of Palmaris
longus muslet®s3t32,

One case in our study had Palmaris longus muscle
fused with the flexor digitorum superficialis muscle. A
similar result was observed by Koopuz et al, who
reported the fibres of Palmaris longus muscle joined to
the flexor digitorum superficialis®.

One of the most popular muscles used in tendon
grafts is the Palmaris longus muscle, due to its length
and diameter and also as it can be used without
functional deformities. The long flexors of the fingers
and flexor pollicis longus tendon are the ones that are
replaced by Palmaris longus muscle3.

Conclusion

In our geographical area, agenesis of Palmaris
longus muscle was the predominant deformity observed
compared to the rest. The other deformities observed
were high aponeurosis, slender long Palmaris longus
tendon, digastric palmaris longus muscle with a single

tendon, fusion of palmaris longus muscle belly with the
flexor digitorum superficialis muscle.
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